Introduction
This paper addresses a largely overlooked issue in economics: the market for cemetery plots.
The importance of the funeral housing market cannot be underestimated. In the US, funeral services are a $16 billion a year industry, with about 25,000 businesses and with an average profit margin which increased from 5.8 percent in 2008 to 6.5 percent in 2013 (Barrett, 2013) . The current death rate of 0.8% per annum implies an estimated need for 1.76 million burial or entombment spaces per year. According to the Final Arrangements Network, every year about 1.5 million people look for a cemetery property in USA.
1 Nearly 30% of the US population already own some kind of cemetery property. Current demographic trends are likely further to increase pressure on burial spaces, which are expected to become scarce especially in urban areas (McManus, 2015; Tsang, 2015) .
One possible reason for the neglect of the market for funeral services is the notion that a rational homo oeconomicus ought not to be concerned with this issue. Yet this view does not take into account the overwhelming historical importance attached to burial according to the majority of social and religious norms, at least in Western countries. In standard models in economics, individuals do not attach utility to what happens after their death unless they are linked to their descendants or to future generations through other-regarding preferences.
Economics, in spite of its reputation as "the dismal science", tends to ignore the issue of death and burial. The infinitively-lived representative agent model is the standard workhorse in intertemporal economics and, even when death is allowed, the infinite-horizon paradigm can be restored by assuming that altruistic generations are linked by a perfect chain of gifts and bequests, possibly modified to allow for strategic interactions between generations as in the classic paper by Bernheim, Shleifer and Summers (1985) .
It is however difficult to motivate the purchase of cemetery plots as a direct form of altruism towards one's children: rather, this can be justified by the desire to be remembered.
A cemetery burial will make it easier to keep the memory of one's ancestors alive, and knowledge of this could generate a positive utility. Individuals could consider that their descendants will find comfort from visiting their grave. Visiting cemeteries and funerary homes and remembering one's ancestors transmit cultural and familial attachment across generations.
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Other social science disciplines have also largely ignored burial practices and cemetery grounds. Exley (2004) argues that such scant attention may reflect a societal instinct for self-preservation, which may be related to the need to exorcise the deep anxieties associated with the fear of death (Becker, 1973 ; see also Solomon et al., 2015) . Studies of the architectural and geographic aspects of cemeteries as "total landscapes" have also been very sparse: Francaviglia (1971) is one of the few examples.
Economic contributions to the field include Harrington and Krynski (2002) and Harrington (2007) , who provide evidence on the lack of competition in the funeral services market, and Case and Menendez (2011) , who examine funeral expenses by South African households. Hussein and Rugg (2003) , Wickersham and Yehl (2013) and Longoria (2014) focus on the management of cemeteries, whilst Harrington and Treber (2013) look at the market for cemeteries and funeral establishments. In a recent paper, Faye and Channac (2016) analyse the main determinants of burial plot pricing in French cemeteries using a hedonic model. This paper contributes to the literature by analysing the market for cemetery properties in the US, which is unregulated compared to other countries and thus approximates 2 We are very grateful to a referee for this suggestion. In a relatively unregulated market like the US it is not uncommon to find advertisements of grave exchanges due to migration to a different State. This secondary market for graves offers a unique opportunity to carry out an empirical investigation of the market for funeral services. As a rule, funeral homes are not allowed to offer a discount from their general price list. 4 Hence, the prices at which cemetery plots are put for sale by funeral homes may not be consistent with market clearing. However, the prices at which cemetery spaces are exchanged through a resale programme would reflect more closely the balance between demand and supply of funeral plots.
We have also collected data on house prices, in order to be able to compare them with grave prices. A data set on real estate selling offer prices has been constructed from Trulia Real Estates, which reports house prices by neighbourhood, city, county, and state. The information on house prices has been matched with the data on grave prices to investigate their comovements and determinants.
It could be argued that grave and housing prices are both closely related to the price of land (see for instance Harvey and Jowsey, 2004) , and therefore it is important to account for the latter in order to establish whether house prices still have an influence on grave prices, once the price of land is controlled for. In order to address this potential criticism, we made use of data on land prices from the Lincoln Institute of Land Policy. Land prices are computed as the difference between the home value and the cost of building a new 1,800-square foot one-story home. In addition to land prices, we also measured the regulatory environment for the housing market with the help of the Wharton Residential Land Use Regulatory Index developed by Gyourko, Saiz and Summers (2008) . This indicator measures the stringency of land use control across over 2,000 jurisdictions in the US.
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We consider a simple demand and supply model where the services from both real estate and graves enter individuals' utility function, and derive testable propositions to analyse the relationship between housing when alive and after death. In the empirical analysis we control for a number of additional possible determinants of the housing price, such as demographic and religious variables, and for the potential endogeneity of house prices. We also carry out a sensitivity analysis to assess the robustness of our findings with respect to the intensity of religious affiliation.
The structure of the paper is as follows. Section 2 sets out a simple choice theoretic model for both conventional and funeral housing services. Section 3 describes the data used in the analysis. Section 4 presents and discusses our main empirical findings. Section 5 carries out a sensitivity analysis to establish the robustness of our results. Section 6 concludes.
The market for housing services
We consider a very simple model as a guide to the empirical analysis. Because of the crosssectional nature of our data, we would not be able to study the implications of intertemporal choice nor the possible strategic interactions among family members pertaining to the demand for funeral services. We therefore consider a lifetime utility function for the household, whose arguments are the consumption of after-life, or funeral housing services h 1 , the consumption of in-life, or conventional, housing services h 2 , and the consumption of a residual composite commodity c:
where represents a vector associated with individual preferences, including religious beliefs and demographic characteristics, which capture heterogeneity across households. The 5 The level of regulation for the use of land can have a relevant impact on house prices (Zhang et al., 2013) . utility function is increasing in all its arguments and strictly quasi-concave.
As explained in the introduction, the inclusion of the funeral housing services h 2 is motivated by the desire to be remembered after the end of one's life. The lifetime budget constraint takes the form:
where y is lifetime income, p 1 and p 2 denote the prices of funeral housing services and of conventional housing services respectively, and where the price index for the residual consumption commodity has been normalized to one.
The Marshallian demand functions for the housing services h 1 and h 2 obtained from the maximization of the utility function (1) subject to the budget constraint (2) can be written as:
The corresponding price elasticities are defined as:
and the income elasticities as:
where ln denotes natural logarithm.
The relationships of complementarity and substitutability between housing services can be expressed in terms of their cross-price elasticity , (Deaton and Muellbauer, 1980 The housing services supply is described by the following function: where is the price of land and where is a vector of supply-side variables, which capture spatial heterogeneity and which include regulations on land use. The prices of funeral services and of housing services, and , are jointly determined by the system of equations (3) and (6). Hence, the price of housing services must be regarded as endogenous when looking at the determinants of the price of funeral services. The components of the vector which are not included in , such as regulations on land use, would be suitable instruments for housing prices in the econometric estimations.
The model presented above allows us to study the variability across U.S. states of the prices of housing and funeral services as related to both the demand and the supply of these services. After controlling for endogeneity, a positive relationship between the prices of inlife and of after-life housing services can be interpreted as corresponding to conventional housing and funeral services being complementary commodities in the households' utility, whist a negative relationship would correspond to these services being substitute commodities for households.
The data
The original data set used in this paper has been constructed on the basis of 10,684
observations from Grave Solutions. 6 This is a network that provides information on cemetery properties for sale offered by private parties, by cemeteries, and through brokerage services in the US. In order to obtain a sufficiently large sample, we collected all the advertisements of stocks for sale that were published in December 2010. All the data have been manually downloaded from the records reported in the website. The publicly available information includes the cemetery name, city, state, property type, selling offer price, number of spaces or of crypts, and whether Grave Solutions is acting as a broker in the transaction. The property is classified as a mausoleum if it is above ground and as a cemetery plot if it is below ground.
The main advantage of using Grave Solutions as our main data source is that this network supports a large resale programme for cemetery properties. In the USA, most funeral 6 See the Data Appendix. homes cannot offer a discount from their general price list (FTC, 2015) . As a consequence, the prices at which they sell their cemetery plots may involve rationing on the short side of the market, and therefore may not be fully consistent with market clearing. Since Grave Solutions specializes on the resale of cemetery spaces, however, the prices at which these spaces are offered are likely to be closer to the market clearing prices. Use of the offer price rather than the price at which graves are actually exchanged should not bias our statistical estimates, since there is no reason to believe that the bid-ask spread would be correlated to the control variables in the regressions.
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The variable on grave prices has been obtained by dividing the price of the cemetery plot or mausoleum by the number of spaces. It is therefore a unit price per cemetery space.
The average unit grave price is US$ 2,261.941 and the median price is US$ 1,900.00, with a standard deviation of US$ 2,021.23. All the observations for which Grave Solutions is acting as a broker, and for which a transaction fee of 15% of the gross sale price is applied, have been excluded from the sample. Our analysis therefore only includes those observations which pertain to a transaction between a buyer and a seller.
In some of the main econometric investigations in this paper, grave prices have been averaged by state. Table 1 summarizes key descriptive statistics in 2010 for the main variables used in the analysis. 7 The average personal income in the sample of states is about $34,875. The average house price is $304,485, whereas the average grave price is $1,960.
The highest grave price is observed in Hawaii with $3,807, whilst the lowest is recorded in Maine with $700. Hawaii also has the highest house price ($913,148) and land price ($483,730) , as well as the highest land regulation index. The lowest house price is observed in Ohio ($170,887) and the lowest land price in Iowa ($7,095); Kansas is the least regulated country. Table 1 also provides details of the proportion of population aged 65 or over, of the mortality rate, of the percentage of religious affiliation, of the cremation rate and of the urbanization rate. The urbanization rate is highest in California (95%) and lowest in Maine (38.7%). The cremation rate is highest in Nevada (73.0%) and lowest in Mississippi (12.5%).
The correlation coefficients between pairs of variables are shown in Table 2 . Grave price, house price, personal income and land price are expressed in natural logs, which is the 7 Please see the Data Appendix for a full description of all the variables used in the analysis and of their sources. 
Empirical findings

Grave prices
Our data set contains information on over 10,000 observations on grave prices. Unfortunately it is not possible to obtain information on the individuals or on the households that purchased the cemetery plots. We cannot therefore match grave prices with the individual characteristics of buyers. It is however possible to match the grave price information with city-and statewide variables, and this provides us with the means to explore some potential determinants of these prices. There is therefore no evidence that the effect of house prices on the price of graves is due to endogeneity. On the contrary, OLS understates rather than overstates the effect of house prices. Personal income is negative and significant, but so is land price which is puzzling as one would expect a positive effect on grave prices. The urbanization rate and the cremation rate however now cease to be significant. Religious affiliation remains statistically insignificant.
Column (h) presents a parsimonious version of (g), with only the significant variables included in the regression. The estimated equation passes all the diagnostic tests, including now also the Hansen J test on the orthogonality of the set of instruments.
These results suggest that the prices for graves tend to move in the same direction as prices for conventional housing. A possible interpretation of this result is that both types of housing services act as complements in the utility of households. An increased demand for housing would also be associated with an increase in the demand for funeral housing, and therefore also with a higher price level for grave spaces. The negative coefficient on personal income can be interpreted as indicating that services from funeral homes are considered an inferior good in the household's utility, since their demand declines as income increases. A possible explanation for this negative sign is that households may plan to invest up to a fixed amount on cemetery plots. As their income increases, the share of money invested in them would therefore decline. 
Grave prices by state
It is important to establish whether the main results from Table 3 also hold when both the dependent variable and the control variables pertain to the same level of aggregation, and are therefore coherent in terms of their geographical scope. Table 4 thus shows the results of OLS and IV cross-section regressions over 39 US states of the average prices of cemetery plots.
The main results in Table 4 are consistent with those of Table 3 .
Columns (a)-(e) present OLS regressions and columns (f)-(g) estimates by instrumental variables. Columns
(e) and (f) are parsimonious specifications of the OLS regression and of the IV regression respectively. House prices are positively related and personal income is negatively related to grave prices. In contrast to the individual level regressions, however, land price is statistically insignificant, whereas the urbanization rate is always positive and significant. The mortality rate and the cremation rate also become significant at the state level when they are both included in the regression. The cremation rate is here included as a dummy, which takes the value of 1 when the cremation rate in the state is greater than the median (33.5%). This dummy has a negative sign as expected, since cremation is an alternative to burial. The negative sign of the mortality rate represents however a puzzle, since an increased values of this rate can be expected to be associated with increased demand for burial places. Religious affiliation is not statistically significant when included in the regression in columns (d) and (f). Other demographic variables such as the proportion of population aged 65 or over are insignificant when included in the regressions.
The coefficients in the IV estimates of column (g) have the same sign and are very similar in size to the OLS estimates of column (e). At the state level, however, we cannot 9 We owe this explanation to a referee. The findings at state level confirm that cemetery plots and housing services can be regarded as complements, and that funeral services are an inferior good in the utility of households. The cremation rate has a negative coefficient as expected. The negative coefficient on the mortality rate is a puzzle though, as one would expect this variable to have a positive effect on the demand for grave spaces. The positive coefficient on the urbanization rate in both the OLS and IV regressions can be explained by the greater competition for land use in urban areas, consistent with standard models in land economics (see for instance Harvey and Jowsey, 2004, and Feng and Wu, 2015) .
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Sensitivity analysis: the role of religious affiliation
A potentially critical issue with our analysis is that the demand for cemetery plots may reflect a form of self-selection. Individuals may choose either to be buried or to be cremated on the basis of their religious beliefs. Funeral rituals associated with burial usually follow strict normative prescriptions. In our regression analysis, religious affiliation has no explanatory power on the price of grave prices either at the individual or at the state level. Religiosity is however highly significant in equations for the cremation rate. The estimated regression at the state level gives:
Cremation rate = 2.596 -0.026 × Religious affiliation (7) (0.240) (0.003) (heteroskedasticity-robust standard errors in brackets): grave price, house price, personal income, land price and urbanisation rate are not statistically significant. Very similar results are obtained at the individual level.
10 Religiosity can affect the choice of being buried or cremated, and could therefore act as a confounding factor in the determination of grave prices. The decision to be either buried or cremated is not random, but depends on religious beliefs. There could therefore be a potential selection bias which could affect the estimates of the effects of religiosity on grave prices.
The present section explores this possibility by carrying out a sensitivity analysis where religious affiliation can act as a confounding factor for the price of cemetery plots. We are thus able to establish whether our results are robust to the intensity of religious beliefs.
Our analysis is based on the Conditional Independence Assumption (CIA), which can be less restrictive than the orthogonality assumptions required for regression analysis since it allows for more general non-linear effects of the covariates on the dependent variable. The unconfoundedness assumption cannot be tested directly, but a general methodology to conduct indirect tests is discussed in Imbens (2004) . Blattman and Annan (2010) examine the impact of abduction and forced combat recruitment on human capital and labour market outcomes of Ugandan youth. Becchetti, Fiaschetti and Marini (2014) implement this approach to rule out that the more cooperative behaviour of bridge players vis à vis poker players can be explained by initial self-selection.
We examine the robustness of our results on grave prices with respect to religious beliefs by implementing a sensitivity analysis based on the procedure illustrated by Nannicini (2007) and Ichino, Mealli and Nannicini (2008) , which extends Rosenbaum and Rubin (1983) and Rosenbaum (1987) . The approach by Nannicini and by Ichino et al. simulates a potential confounder in order to establish the robustness of the treatment effects with respect to deviations from the Conditional Independence Assumption (CIA). The average treatment effect on the treated (ATT) is usually defined as:
where Y 1 is the outcome if the variable if exposed to treatment: T=1, and Y 0 is the outcome if the variable is not exposed to treatment: T=0. The counter-factual nature of the ATT effect can be seen by considering that | cannot be observed. Estimation of ATT usually requires the Conditional Independence Assumption, which maintains that the potential outcome in the absence of treatment is orthogonal to treatment assignment conditional on a set of covariates W: In the context of the analysis of this paper, the outcome Y is the price of the grave and T represents either burial in a cemetery plot (T=1) or cremation (T=0). The vector W is the set of conditioning variables used as regressors in the equation. In our application, ATT would thus measure the expected percentage difference in grave prices when a cemetery plot is chosen instead of cremation.
CIA is an identifying assumption and as such it is untestable. It is however possible to assess the robustness of the results with respect to departures from the assumption. The sensitivity analysis proposed by Nannicini et al. is based on a confounding variable U such that CIA holds conditional on both W and U:
For the analysis of this paper, U is a measure of the intensity of religious beliefs held by households. The robustness of CIA can then be established by simulating the potential confounder U in the data. Let Y denote the potential outcome for a given unit:
. When Y 1 , Y 0 and U are all binary, the distribution of the confounding variable U is described by the following parameters:
where . A confounder is potentially "dangerous" when Ichino et al. (2007) show that it is possible to simulate a "dangerous" confounder if the following restrictions hold:
The restrictions (13) and (14) can thus be expressed in terms of the following assumptions: Assumption (16) requires that the confounder U has a positive effect on the outcome Y, conditional on W. Assumption (17) requires that the confounder U has a positive effect on the treatment T, conditional on W. The magnitude of these effects is then estimated by logit or probit regressions. For the analysis of the present paper, assumption (16) requires that religiosity has a positive effect on grave prices, and assumption (17) that religiosity has a positive effect on the probability of choosing to be buried in a cemetery plot rather than to be cremated. Table 5 presents the results of sensitivity analysis with respect to religious affiliation.
Continuous variables have been transformed into binary form by setting them equal to 1 if they are greater than or equal to the median and as equal to 0 if they are smaller than the median. The outcome variable is therefore equal to unity if the price is above the median. The baseline estimate average treatment effect on the treated (ATT) on the first row is estimated at 0.066 and is not statistically significant. This measures the expected percentage difference in grave prices when a cemetery plot is chosen instead of cremation (equation (8)). We then proceeded to calibrate the distribution of confounders by considering a range of possible values for the probabilities p ij in (10): p 11 denotes the probability that religiosity is high, conditional on the choice of a cemetery plot and on a high grave price; p 10 denotes the probability that religiosity is high, conditional on the choice of a cemetery plot and on a low grave price; p 01 denotes the probability that religiosity is low, conditional on the choice of cremation and on a high grave price; p 00 denotes the probability that religiosity is low, conditional on the choice of cremation and on a low grave price. The parameter d measures the effect of high religious intensity on the probability of a high grave price, conditional on cremation being chosen, whereas s measures the effect of high religious intensity on the probability that a cemetery plot is chosen. Both effects are assumed to be positive.
The results in Table 5 show that religiosity has the potential for affecting the price of graves. In the case of calibration (a), the effect on estimated ATT is a decline from 0.066 to 0.047, i.e. a reduction by 28.8%. This can be interpreted as the expected decline in the difference in grave prices when a cemetery plot is chosen instead of cremation. Under calibration (b) the reduction in estimated ATT is 53%, under (c) it is 48.5%, and under (d) the estimated ATT declines by 83.3%. The bootstrapped standard errors remain large however, and therefore these declines are not statistically significant. Whilst religiosity could play a role in affecting the estimated price of cemetery plots when these are chosen instead of cremation, its effect tends to decline with religious affiliation and is never statistical significant. The sensitivity analysis therefore does not support the existence of a potential selection bias which could affect the estimates of effects of religious intensity on grave prices.
Conclusions
The market for cemetery properties in the US is an important one, with one and a half million properties per year needed to accommodate the deceased. About one third of Americans already own a property whilst alive, and most others rely on their relatives to provide for it when the need arises. Yet, the economic aspects of this market have almost never been studied before.
Our study shows that there is a link between the demand for cemetery plots and the demand for conventional housing. The prices of graves and of houses are related at all levels of aggregation. Their services can thus be regarded as complements in the households' utility function. A possible justification for including the services from cemetery plots in the utility function lies in the desire to be remembered, and in the knowledge that their descendants will find it easier to keep their loved ones in their memory by visiting their grave.
Grave prices are also found to decrease as the level of income increases. A possible explanation is that services from funeral homes can be considered as an inferior good in the household's utility, since their demand declines as income increases. The intuition behind this is that the share of income invested in funeral services declines for higher income levels.
A large number of issues remain to be explored. It would be useful to have data on grave prices over several time periods, so that it would be possible to introduce a time dimension to the analysis. It would also be useful to be able to match data on grave prices to panel data on households, so that it would become possible to analyse the purchase of burial plots as part of an intertemporal planning decision which includes other investment in real estate as well as financial investment. The questions posed above cannot be answered by the data set used in this paper, but it is our belief that these are important issues which deserve to be addressed by economists.
The urgency of the issue is made apparent by the current inadequate provision of burial spaces in many parts of the world (McManus, 2015) , which is bound to lead to increasing attention to the economic and financial aspects of family planning for funeral services. Standard errors clustered by city in brackets. Religious affiliation is not available for Hawaii and Mississippi in columns (e) and (g). * significant at 10%; ** significant at 5%; *** significant at 1%. 
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